UNCLASSIFIED 


la  REPORT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 


2a  SECURITY  CLASSIFICATION  AUTHORITY 


2b  DECLASSIFICATION  /  DOWNGRADING  SCHEDULE 


4  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 


REPORT  DOCUMENTATION  PAGE 


lb  RESTRICTIVE  MARKINGS 


Form  Approved 
OMB  No  0704  0188 


3  DISTRIBUTION /AVAILABILITY  OF  REPORT 

(see  reverse  side) 


5  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


ARL-TR-88-11 


6a  NAME  OF  PERFORMING  ORGANIZATION 


Applied  Research  Laboratories 


6c  ADDRESS  (City.  State,  and  ZIP  Code) 

The  University  of  Texas  at  Austin 

P.0.  Box  8029 

Austin,  Texas  78713-8029 


8a  NAME  OF  FUNDING /SPONSORING 
ORGANIZATION 


6b  OFFICE  SYMBOL  7a  NAME  OF  MONITORING  ORGANIZATION 
(H  applicable) 

ARL-UT  Space  and  Naval  Warfare  Systems  Command 


7b  ADDRESS  (City,  State,  and  ZIP  Code) 

Department  of  the  Navy 
Washington,  D.C.  20363-5100 


8b  OFFICE  SYMBOL  9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(if  applicable) 

JP0  N00024-86-C-6134 ,  Task  12,  Project  18 


10  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM 
ELEMENT  NO 


WORK  UNIT 
ACCESSION  NO 


Joint  Program  Office 


8c  ADDRESS  (City,  State,  and  ZIP  Code) 

P.0.  Box  92960 

Worldway  Postal  Center 

Los  Angeles.  California  90009-2960 


1 1  TITLE  (Include  Security  Classification) 

A  GPS  Information  and  Data  System  for  the  Civil  Community 
_  Vol .  II:  Appendices  to  Volume  I 


12  PERSONAL  AUTHOR(S) 

Tucker.  Arnold  J.  Renfro,  Brent  A.  Williams,  Jeanne  L. 


13b  TIME  COVERED  14.  DATE  OF  REPORT  (Year,  Month.  Day)  |15  PAGE  COUNT 

from 86-9-23  to  88-4-30  88-3-8  1  ^ 


16  supplementary  notation 


_ _ CQSATl  COOES _  18  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

field  |  group  I  sub-group 


(see  reverse  side) 


if  ABSTRACT  (Continue  on  reverse  if  necessary  and  identify  by  biock  number) 

Volume  II  of  this  final  report  consists  of  appendices  to  supplement  Vol.  1.  The  topics  covered  in  these  appendices 
are  the  Technical  Steering  Committee,  the  GPS  Civil  User  Survey,  manufacturers  of  GPS  related  products, 
literature  search  on  differential  GPS,  and  a  GPS  glossary  of  terms  and  acronyms.  +  r  e  f 

T 

Ci-tj'.*  1 

/  ; 

'  -  l  . 

DISTRIBUTION, AVAILABILITY  Of  ABSTRACT 
□  UNCLASSIFIED/UNLIMITED  SAME  AS  RPT  □  OTIC  USERS 

21  A8STRACT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 

22a  NAME  OF  RESPONSIBLE  INDIVIDUAL 

Arnold  J.  Tucker 

22b  TELEPHONE  (Include  Area  Code) 

512-835-3294 

22 C  OFFICE  SYMBOL 

EMG 

DO  Form  1473,  JUN  86 


Previous  editions  are  obsolete 


SECURITY  CLASSIFICATION  Qi1  THIS  PAGE 

UNCLASSIFIED 


if 


M 
A 


m 


V.  *  *  A.  *  *  1 


UNCLASSIFIED 


Approved  for  public  release; 
distribution  Is  unlimited. 


18.  (cont'd) 

Global  Positioning  System  (GPS) 

Civil  GPS  Service  (CGS) 

Civil  GPS  Information  Center  (CGIC) 

Operational  Control  Segment  (OCS) 

Operational,  Status,  and  Capability  (OPSCAP) 
OPSCAP  Reporting  and  Management  System  (ORMS) 
interface  control  document  (ICD) 
differential  GPS 


UNCLASSIFIED 


\  vv 


TABLE  OF  CONTENTS 


PREFACE 
INTRODUCTION 
APPENDIX  A 


APPENDIX  B 
APPENDIX  C 
APPENDIX  D 
APPENDIX  E 


CIVIL  GPS  SERVICE  STEERING  COMMITTEE, 
CHARTER  AND  MEMBERSHIP 

GPS  CIVIL  USER  SURVEY 

GPS  RECEIVER  MANUFACTURERS  AND  MATRICES 

GPS  DIFFERENTIAL  LITERATURE  SEARCH 

GPS  GLOSSARY  OF  TERMS  AND  ACRONYMS 


Accession  For 

In  I  IS  C-F.A&I 
Di'IC  TAB 
Unannounced 
Justification 


|  By - - - — - 

Distribution/  _ _ 

Availability  Code  3^ 
Avail  and/or 
Dlst  Special 


COPY 

k  INSPECTED  . 


r$ 


1 

E: 


Ci 

w 

Ct» 


v.’vKnWa'LsVv 


PREFACE 


This  is  the  final  report  for  work  conducted  by  Applied  Research 
Laboratories,  The  University  of  Texas  at  Austin  (ARL:UT),  under 
Contract  N00024-86-C-6134,  Task  12,  Project  18,  under  the  technical 
instruction  entitled  "Incorporation  of  the  Civilian  Community  in  GPS 
Operation  Capability  Reporting  System  Study".  This  report  is  in  four 
volumes.  One  of  the  primary  efforts  associated  with  this  contract  was 
the  development  of  an  interface  between  the  U.S.  Air  Force  and  the  civil 
community  which  will  allow  the  civil  community  access  to  information 
regarding  the  navigation  status  of  the  Global  Positioning  System  (GPS). 
This  interface,  or  point  of  contact,  operated  by  a  civil  organization  and 
referred  to  as  the  Civil  GPS  Service  (CGS),  will  serve  as  a  source  of 
information  from  the  GPS  Operation  Control  Segment  (OCS)  and  other 
sources,  and  disseminate  that  information  to  the  civil  community.  The 
Civil  GPS  Information  Center  (CGIC)  will  serve  as  the  operational  arm  of 
the  CGS  by  providing  GPS  status  information  to  the  civil  community. 


Volume  I.  "Determination  of  the  Requirements  of  the  Civil  GPS  User 
Community,"  by  Brent  A.  Renfro. 


Volume  I  summarizes  all  efforts  performed  by  ARL:UT  in  meeting  the 
specific  tasks  described  in  the  contract.  These  include 

(1)  establishing  a  steering  committee, 

(2)  determining  needs  of  GPS  civil  users, 

(3)  determining  data  and  data  sources  which  are,  or  will  be, 
available  to  the  CGS, 

(4)  conducting  a  CGS  user  workshop,  and 

(5)  developing  a  system  design  for  data  distribution. 
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Volume  II.  "Appendices  to  Volume  I."  by  Arnold  J.  Tucker,  Brent  A. 
Renfro,  and  Jeanne  L.  Williams. 

Volume  II,  a  compendium  of  appendices,  addresses  the  results  of  the 
above  tasks  in  greater  detail. 

Volume  III.  "Interface  Control  Document  for  the  Civil  GPS  Service 
Interface  to  the  OPSCAP  Reporting  and  Management  System," 
by  Patrick  R.  Pastor. 

Volume  III  is  the  interface  control  document  (ICD)  defining  the 
requirements  related  to  the  transfer  of  GPS  navigation  data  between  the 
Operational,  Status,  and  Capability  (OPSCAP)  Reporting  and  Management 
System  (ORMS)  and  the  CGS. 

Volume  IV.  "Synopsis  of  Civil  GPS  User  Workshop  (22  September  1987)," 
edited  by  Arnold  J.  Tucker. 

Volume  IV  is  the  synopsis  of  the  GPS  Civil  User  Workshop  held  on 
22  September  1987  in  Colorado  Springs,  Colorado.  Included  in  this 
synopsis  are  transcripts  of  the  oral  presentations  made  during  the 
General  Session  and  also  summaries  from  the  various  discussion  groups 
which  were  chaired  by  members  of  the  CGS  Steering  Committee. 

For  additional  information  regarding  the  CGS,  direct  queries  to  the 
following  address. 

DOT/RSPA 

ATTN  DRT-1 

400  7th  St.,  S.W. 

Room  8405 

Washington,  D.C.  20590 
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INTRODUCTION 

This  volume  contains  supplemental  information  for  the  topics 
presented  in  Volume  I.  This  report  is  organized  as  a  series  of 
appendices.  Appendix  A  consists  of  the  information  about  the  Steering 
Committee  specifically  the  list  of  members  and  the  committee  charter. 
Appendix  B  gives  detailed  information  about  the  GPS  Civil  User  Survey. 
Appendix  C  presents  a  matrix  of  information  about  manufacturers;  this  is 
a  list  of  information  about  each  manufacturer  and  the  GPS  related 
products  available  to  the  GPS  user.  A  literature  search  was  conducted 
for  information  related  to  differential  GPS  time.  The  results  of  this 
search  are  presented  in  Appendix  D.  A  glossary  of  terms  and  acronyms  was 
assembled  from  various  sources  and  combined  for  Appendix  E. 
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APPENDIX  A 

CIVIL  CGS  SERVICE  STEERING  COMMITTEE, 
CHARTER  AND  MEMBERSHIP 
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The  steering  committee  for  the  Civil  GPS  Service  (CGS)  has  two  main 
areas  of  responsibility 

(1)  review  of  the  system  design  effort  for  the  Civil  GPS 
Information  Center  (CGIC)  and 

(2)  review  of  possible  administrative  structures  by  which  the  CGS 
and  CGIC  could  be  funded  and  controlled. 

In  reviewing  the  design  of  the  CGIC,  the  steering  committee  shall 
consider  the  suitability  of  the  system  design  with  respect  to  definition 
of  user  requirements  and  methods  of  receiving  and  distributing  data.  It 
is  important  that  the  final  system  design  be  capable  of  dependable, 
responsible  operation. 

In  reviewing  possible  administrative  structures,  the  steering 
committee  shall  consider  the  ability  of  the  CGS  to 

(1)  be  self-supporting  to  the  extent  possible, 

(2)  interact  smoothly  with  civil  GPS  users  and  DoD,  and 

(3)  be  an  advocate  for  civil  use  of  GPS. 

The  steering  committee  is  co-chaired  by  a  representative  of  the  GPS 
Joint  Program  Office  and  a  representative  of  the  Department  of 
Transportation/Research  and  Special  Programs  Administration.  The 
membership  of  the  committee  has  been  selected  to  represent  the  widest 
possible  coverage  of  the  civil  GPS  community. 

The  steering  committee  will  meet  as  needed  (or  at  least  quarterly) 
until  such  time  as  an  appropriate  administrative  structure  for  the  CGIC 
is  in  place.  The  future  of  the  committee  beyond  that  point  depends  on 
the  administrative  structure  which  is  developed.  The  date,  time,  and 
location  of  meetings  will  be  determined  at  the  preceding  meeting  or  can 
be  called  with  two  weeks  notice  by  the  co-chairmen.  A  recording 
secretary  will  be  appointed  at  the  meetings  to  keep  minutes  and  the 
minutes  will  be  mailed  to  all  members  within  two  weeks  of  the  meeting. 


8  December  1988 


*  As  of  23  February  1988,  the  Joint  Program  Office  no  longer  co-chairs 
the  CGS  steering  committee. 
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A  survey  was  conducted  through  several  organizations  to  determine 
the  civil  GPS  user  requirements.  The  survey  was  conducted  in  order  to 
determine  the  needs  of  the  civil  GPS  community  and  if  a  Civil  GPS  Service 
(CGS)  would  be  useful.  The  results  were  analyzed  to  determine  the 
loading  requirements  on  the  CGS.  A  sample  survey  is  included.  A  total 
of  178  responses  from  the  GPS  user  community  was  received.  The  breakdown 
of  responses  between  the  U.S.  and  foreign  countries  was  55%  U.S.  and  45% 
foreign.  This  shows  a  wide  interest  and  planned  use  of  the  system 
internationally. 


The  results  of  the  survey  are  shown  in  Table  II.  A  respondent  could 
give  more  than  one  answer  per  question.  So  the  percentages  shown  were 
derived  from  the  total  number  of  responses  to  a  given  question,  not  based 
on  the  number  of  respondents.  The  user  categories  were  broken  down  into 
land,  marine,  aviation/aerospace,  and  others.  The  results  have  been 
compiled  with  this  breakdown. 


The  question  related  to  the  use  of  CGS  indicated  that  the  service 
will  be  used  heavily,  with  the  marine  community  using  it  less,  based  on 
continued  use  of  Notices  to  Mariners.  The  frequency  of  use  of  the  CGS 
is  on  a  daily  or  weekly  basis.  The  respondents  to  the  survey  were 
predominantly  ones  with  GPS  experience.  Approximately  25%  of  the  civil 
users  plan  to  use  the  P-code  signal.  This  is  probably  a  larger  number  of 
P-code  users  than  DoD  had  anticipated. 


The  results  of  the  survey  will  assist  CGS  in  anticipation  of  the 
load,  type  and  frequency  of  requests  for  data,  and  the  methods  to  be  used 
to  transfer  information. 
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GPS  CIVIL  USER  SURVEY 


With  which  application(s)  of  GPS  will  you  be  involved? 

_ Navigation  Time/Frequency 

_ Surveying  _ Manufacturer 

_ Position  Location  _ Other 


What  best  characterizes  the  type  of  user  you  are? 
AVIATION/AEROSPACE 
_ General  Aviation 

_ Commercial  Aviation,  Air  Taxi,  Helicopter,  etc. 

_ Aerospace 

MARINE 

_ Recreational  Boater 

_ Fisherman 

_ Commercial  Shipping,  Passenger  Vessels 

_ Research  Vessel 

LAND 

_ Trucking/Railroads 

_ Automobile/BusFleets  {Police,  Taxi,  etc.) 

_ Public  Safety  (EMS,  Firefighting  Vehicles,  etc.) 

_ Geodetic  Survey 

_ Legal/Record  Keeping 

_ Timekeeping 

OTHER  (Explain) _ 


Your  requirements  for  assistance  or  for  data  will  fall  into  what  categories? 

_ Basic  Planning  on  GPS  (e.g..  System  Overview) 

_ Planning  Information  (e.g.,  Projected  Performance) 

_ Status  Information 

_ Archival  Data  (e.g.,  Performance  History) 

What  method(s)  will  you  use  to  obtain  information  on  GPS? 

_ Direct  Contact  _ Data  T apes  or  Disks 

_ Voice  Recording  Publications 

_ Computer  Access  via  Modem 

_ NOTAMS  and/or  Notices  to  Mariners 


What  is  your  current  level  of  experience  with  GPS? 

_ _ No  Experience 

Informed  about  GPS  (Publications,  Meetings) 

_ _ Opeiat'ona'  Experience  (Receiver  Operation  Data  Processing) 

What  is  your  current  source  of  GPS  status  information? 

_ _ _ None  Yuma  Bulletin  Board 

_ _ _OCS  _ Other 

_ USNO  Bulletin  Board 

Would  you  use  the  Civil  GPS  Service,  if  available? 

_ Yes  _  No 

If  yes.  when  does  your  current  source  become  inadequate7 
(Month/Year) 

Your  application  of  GPS  will  be  under  what  conditions? 

Static 

l  ow  Dynamic  (Vessels,  Vehicles) 

High  Dynamic  (Aircraft) 


Your  data  needs  will  be  mostly  for 
Realtime  Data 


_Postprocessed  Data 


What  is  the  "age”  of  the  data  you  will  need? 

Pre-Event  _ Post-Event 

Realtime  _ 1  Hour-24  Hours 

1  Day-7  Days 
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10.  Which  signals  will  you  use? 

_ Carrier  Only 

_ Code 

_ C/A  Code 

_ P  Code 


1 1 .  What  methods  of  application  will  you  use? 

_ Point  Positioning  _ Differential  Positioning  (Real) 

_ Time  Transfer  _ Relative  Positioning  (Post) 

12.  Which  type(s)  of  information  will  you  require? 

_ Timing 

_ Satellite  Operational  Status 

_ Orbit 

_ Scheduled  Events  (e.g.,  Satellite  Launches) 

_ Other(s) _ _ _ 


13  List  the  specific  kinds  of  information  needed  to  meet 
your  requirements. 

TIMING 

_ GPS  Time  Steer  Schedule 

_ GPS-UTC  Phase  &  Frequency  Offset 

_ Other(s) _ 

SATELLITE  OPERATIONAL  STATUS 

_ SV  Health 

_ SV  Upload  Schedule 

_ Other(s)_ _ _ 

ORBIT 

_ SV  Almanac 

_ SV  Orbit  Adjust 

_ Other(s) _ _____ 

14  How  often  will  you  require  access  to  the  Civil  GPS  Service  office? 

_ Hourly  _ Weekly 

_ Daily  Monthly 

1 5.  Would  you  be  interested  in  this  concept  being  expanded  to  include 
OMEGA,  LORAN,  and  NAVSAT  information? 

_ Yes  _ No 


1 6.  What  is  your  anticipated  location  at  the  time  you  will  require  assistance  from 
the  Civil  GPS  Service? 

_ Africa  _ North  &  Central 

_ Antarctica  America 

_ Arctic  _ South  America 

_ Asia  _ Atlantic  Ocean 

Australia  _ Indian  Ocean 

_ Europe  _ Pacific  Ocean 

_ Global 

1 7.  If  you  would  like  to  receive  further  information  on  the  Civil  GPS  Service 
please  include  your  name  and  address  with  this  survey. 


PLEASE  LIST  ANY  ADDITIONAL  COMMENTS  YOU  HAVE  ABOUT  THE  CIVIL 
GPS  SERVICE  ON  A  SEPARATE  PAGE. 
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TABLE  I 


CGS  CIVIL  USER  SURVEY  RESULTS 


WILL  USE  CGS 


LEVEL  OF  GPS  EXPERIENCE 
OPERATIONAL 
INFORMED 
NONE 


SIGNAL  TO  BE  USED 
C/A  (CARRIER) 

C/A  (CODE) 
P-CODE 


TYPE  OF  INFORMATION 

TIMING 

STATUS 

ORBIT 

SCHEDULED  EVENTS 
OTHER 


AGE  OF  DATA 

PRE-EVENT 

REALTIME 

POST-EVENT:  1-24  h 
POST-EVENT:  1-7  days 
POST-EVENT:  >7  days 


METHOD  TO  OBTAIN  DATA 

COMPUTER  VIA  MODEM 
PUBLICATIONS 
DIRECT  CONTACT 
DATA  TAPES/DISKS 
VOICE  RECORDING 
NOTAMS 


26% 

25% 

19% 

13% 

8% 

8% 


AVIATION/ 

MARINE  AEROSPACE  OTHER 

25%  24%  10% 


FREQUENCY  OF  USE  OF  CGS 

HOURLY 

DAILY 

WEEKLY 

MONTHLY 


24% 

27% 

21% 

8% 

7% 

14% 
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This  appendix  contains  matrices  listing  manufacturers  of  GPS 
receivers.  These  matrices  are  based  on  a  paper  by  Mr.  Keith  McDonald 
(Federal  Aviation  Administration),  Dr.  Brad  Parkinson  (Stanford 
University),  and  Carolyn  P.  McDonald  (Navigation  Technology  Seminars, 
Inc.),  entitled  "A  Survey  of  GPS  User  Equipment,  Applications  and 
Receiver  Technology  Trends."  This  paper  was  presented  at  The  Institute 
of  Navigation  Satellite  Division  First  Technical  Meeting,  at  Colorado 
Springs,  Colorado,  21-25  September  1987. 

With  permission  of  Mr.  Keith  McDonald,  this  paper  was  used  as  the 
basis  for  the  matrices.  Additional  manufacturers  have  been  identified 
and  are  included  in  this  list. 
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GPS  MANUFACTURERS 


Allen  Osborne  Associates 
756  Lakefield  Road 
Building  J 

Westlake  Village,  CA  91361-2624 

Aero  ^rvice  Division 
Western  Atlas  International 
3600  Briarpark  Drive 
P.  0.  Box  1939 
Houston,  TX  77251-1939 

Canadian  Marconi  Company 
Avionics  Division 
415  Legget  Drive 
Kanata,  Ontario  K2K  2B2 
Canada 

DATUM,  Inc. 

1363  S.  State  College  Blvd. 
Anaheim,  CA  92806-5790 

EDO  Canada  Ltd. 

8-6320  11th  Street,  SE 
Calgary,  Alberta  T2H  2L7 
Canada 

GEO/HYDRO,  Inc. 

2115  E.  Jefferson  Street 
Suite  505 

Rockville,  MD  20852 

Interstate  Electronics  Corp. 
1001  East  Ball  Road 
P.  0.  Box  3117 
Anaheim,  CA  92803 

ISTAC,  Inc. 

444  N.  Altadena  Drive 
Suite  101 

Pasadena,  CA  91107 

Japan  Radio  Co. 
c/o  Rathon  Marine 
1521  S.  92nd  Place 
Seattle,  WA  98108 


Kinemetrics/Truetime 
3243  Santa  Rosa  Avenue 
Santa  Rosa,  CA  95407 

Litton  Aero  Products 
6101  Condor  Drive 
Moorpark,  CA  93021-2699 

Magnavox  Advanced  Products 
and  Systems  Co. 

2829  Maricopa  Street 
Torrance,  CA  90503 

Motorola 

Government  Electronics  Group 
Radar  Products  Office 
2100  E.  Elliot  Road 
P.  0.  Box  22050 
Tempe,  AZ  85282 

Norstar  Instruments,  Ltd. 

319  2nd  Ave.,  SW 
Calgary,  Alberta  T2P  0C5 
Canada 

Odetics  (KODE)  Inc. 

1515  S.  Manchester  Ave. 

Anaheim,  CA  92802-2907 

Plessey  Avionics  Ltd. 

Martin  Road,  West  Leigh,  Havant 
Hampshire  P095DH 
United  Kingdom 

Rockwell  International 
Collins  Government  Avionics 
Division 

400  Collins  Road,  NE 
Cedar  Rapids,  IA  52406 

Sperry  Corporation 
Aerospace  and  Marine  Group 
1070  Seminole  Trail 
Route  29 

Charlottesville,  VA  22906 


m 
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Standard  Elektrik  Lorenz  AG 
Defense  and  Aerospace 
Business  Division 
P.  0.  Box  40  07  49 
Lorenzstrasse  10 
D-7000  Stuttgart  40 
Federal  Republic  of  Germany 

Stanford  Telecommunications,  Inc. 
2421  Mission  College  Blvd. 

Santa  Clara,  CA  95054-1298 

Texas  Instruments,  Inc. 

6600  Chase  Oaks  Blvd. 

M/S  8449 

P.  0.  Box  869305 

Plano,  TX  75086 

Trimble  Navigation,  Ltd. 

585  North  Mary  Avenue 
P.  0.  Box  3642 
Sunnyvale,  CA  94088-3642 


SPS.PPS/  |  APPLICATION 
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SPS.PPS/  APPLICATION  UST 

-  PRICE 

MANUFACTURER  MODEL  NO.  OF  CHANNELS  ENVIRONMENT _ POWER _ WEIGHT  _ SIZE  RECEIVER 


SPS.PPS/  APPLICATION  UST 

-  PRICE 

MANUFACTURER  MODEL  NO.  OF  CHANNELS  ENVIRONMENT  POWER  WEIGHT  SIZE  RECEIVER 
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PLANS. 

J.  Beser  and  B.  W.  Parkinson,  "The  Application  of  NAVSTAR  Differential 
GPS  to  Civil  Helicopter  Operations,"  Navigation  (ION)  29,  No.  2 
(Summer  1982). 

O.  Besar  and  B.  Parkinson,  "The  Application  of  NAVSTAR  Differential  GPS 
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1982). 
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January  1984. 
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Meeting,  January  1985. 
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This  appendix  has  two  parts,  a  glossary  of  GPS  terms  and  a  listing 
of  acronyms.  Some  of  the  definitions  included  in  this  glossary  of  GPS 
terms  have  been  extracted  from  a  paper  presented  by  Dr.  David  E.  Wells, 
University  of  New  Brunswick,  entitled  "Recommended  GPS  Terminology," 
presented  at  the  First  International  Symposium  on  Precise  Positioning 
with  the  Global  Positioning  System,  Rockville,  Maryland,  15-19  April 
1985. 

The  acronyms  were  extracted  from  two  sources.  One  source  was 
"Everyman's  Guide  to  Satellite  Navigation  (A  GPS  Primer),"  which  was 
modified  and  reprinted  by  Interstate  Electronics  Corporation  (January 
1986)  with  the  permission  of  ARINC  Research  Corporation.  ARL:UT  obtained 
permission  from  ARINC  to  use  the  list  in  this  volume.  The  second  source, 
"Acronyms  and  Abbreviations  of  Navigation  Technical  Terms,"  was  prepared 
by  Navigation  Technology  Seminars,  Inc. 


The  two  dimensional  position  acuracy  of  a  position  determined  by  a 
GPS  measurement. 
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Ephemerides  Trlural  of  ephemeris. 
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GPS  AND  NAVIGATION  ACRONYMS 


ACRONYM 

2DRMS 

A-S 

A/C 

ACU 

ADF 

ADI 

AEEC 

AFB 

AFGL 

AFLC 

AFSC 

AFSCF 

AGD 

AGL 

AODC 

AODE 

ARINC 

ARTCC 

ASAT 

ATE 

AVIM 

AVUM 

BIT 

BP  SK 

BPS 

C/A 

CDMA 

CDU 

CEP 

CGIC 

CGS 

CGS-ICD 

CNS 

Comm. 

CONUS 

CRPA 

Cs 

CSOC 

CUT 

CV 

D  to  A 

DARPA 

DGPS 

DL 

DMA 

DME 

DN 

DOC 


DEFINITION _ 

2  times  the  standard  Deviation  (Root  Mean  Square);  2  dimensional  case 

Anti-Spoofing 

Aircraft 

Antenna  Control  Unit 

Automatic  Direction  Finder 

Attitude  Direction  Indicator 

Airlines  Electronic  Engineering  Committee 

Air  Force  Base 

Air  Force  Geophysics  Lab  (Hanscom  AFB) 

Air  Force  Logistics  Command 
Air  Force  Systems  Command 
Air  Force  Satellite  Control  Facility 
Australian  Geodetic  Datum 
Above  Ground  Level 
Age  of  Data,  Clock 
Age  of  Data,  Ephemeris 

Aeronautical  Radio,  Inc.  (establishes  avionics  standards) 

Air  Route  Traffic  Control  Center  (FAA  facility) 

Anti-satellite 

Automatic  Test  Equipment 
Aviation  Intermediate  Maintenance 
Aviation  Unit  Maintenance 
Built-in  Test 
Bi-Phase  Shift  Key 
Bits  per  second 

Coarse/Acquisition  GPS  signal.  Available  to  civil  users. 

Code  Division  Multiple  Access 
Control  Display  Unit 
Circular  Error  Probable 
Civil  GPS  Information  Center 
Civil  GPS  Service 

Interface  Control  Document  between  Civil  GPS  Service  and  Military  OPSCAP 

Communications,  Navigation,  and  Surveillance 

Communications 

Continental  United  States 

Controlled  Radiation  (Reception)  Pattern  Antenna 

Cesium  (Beam  Atomic  Standard  Clock) 

Consolidated  Space  Operations  Center  (at  Falcon  AFB) 

Coordinated  Universal  Time 

Crypto-Variable 

Digital  to  Analog 

Defense  Advanced  Research  Projects  Agency  (Washington,  D  C.) 

Differential  GPS 
Data  Link 

U.S.  Defense  Mapping  Agency 
Distance  Measuring  Equipment 
Day  Number 

U.S.  Department  of  Commerce 


GPS  AND  NAVIGATION  ACRONYMS 


ACRONYM 

DEFINITION 

DoD 

U.S.  Department  of  Defense 

OOP 

Dilution  of  Precision 

DOT 

U.S.  Department  of  Transportation 

DS 

Direct  Support 

DSARC 

Defense  Systems  Acquisition  Review  Council 

DT&E 

Development  Test  and  Evaluation 

ECEF 

Earth-Centered,  Earth-Fixed 

ED 

European  Datum 

EIRP 

Effective  Instantaneous  Radiated  Power 

EMC 

Electromagnetic  Capability 

EMI 

Electromagnetic  Interference 

EMP 

Electromagnetic  Pulse 

EOL 

End  of  Life 

EW 

Electronic  Warfare 

F3 

Form,  Fit,  and  Function 

FAA 

U.S.  Federal  Aviation  Administration  (Part  of  DOT) 

FANS 

Future  Air  Navigation  Systems  Committee 

FCC 

U.S.  Federal  Communications  Commission 

FCC 

Fire  Control  Computer  (JPO  version) 

FDMA 

Frequency  Division  Multiple  Access 

FMI 

Flexible  Modular  Interface 

FOC 

Full  Operational  Capability 

FOM,  FM 

Figure  of  Merit 

FRP 

Federal  Radionavigation  Plan 

FRPA 

Fixed  Radiation  Pattern  Antenna 

FSED 

Full  Scale  Engineering  Development 

FY 

Fiscal  Year 

GA 

Ground  Antenna 

GDM 

General  Development  Model 

GDOP 

Geometric  Dilution  of  Precision 

GMT 

Greenwich  Mean  Time 

GPS 

Global  Positioning  System 

GS 

General  Support 

HD 

High  Dynamic 

HDOP 

Horizontal  Dilution  of  Precision 

HDUE 

High  Dynamic  User  Equipment 

HELO 

Helicopter 

HOW 

Hand  Over  Word 

HSI 

Horizontal  Situation  Indicator 

HUD 

Head  Up  Display 

ICAO 

International  Civil  Aviation  Organization 

ICC 

Interface  Control  Contractor 

ICD 

Interface  Control  Document 

ICD-GPS 

Interface  Control  Document,  issued  by  Joint  Program  Office 

ID 

Identification 

IFRB 

International  Frequency  Review  Board 

ILS 

Instrument  Landing  System 

ILTS 

Intermediate  Level  Test  Set 
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ACRONYM 

DEFINITION 

IMO 

International  Maritime  Organization 

IMU 

Inertial  Measurement  Unit 

INS 

Inertial  Navigation  System 

IOC 

Initial  Operational  Capability 

ION 

Institute  of  Navigation 

IOT&E 

Initial  Operational  Test  and  Evaluation 

IR 

Infra-Red 

ITU 

International  Telecommunications  Union 

J/S 

Jamming/Signal  (Ratio) 

JCS 

Joint  Chiefs  of  Staff 

JPO 

Joint  Program  Office  for  GPS  (at  El  Segundo,  CA) 

JSSMO 

Joint  Services  Support  Management  Organization 

L-Band 

L-Band  Frequency  (about  1-2  GHz) 

LD 

Low  Dynamic 

LORAN 

Long  Range  Navigation  System 

LRU 

Line  Replaceable  Unit 

LSB 

Least  Significant  Bit 

M  max  CT 

Maximum  Corrective  Maintenance  Time 

M  mean  CT 

Mean  Corrective  Maintenance  Time 

MARAD 

Maritime  Administration 

MCS 

GPS  Master  Control  Station  (at  Colorado  Springs,  CO) 

MD 

Medium  Dynamic 

MGRS 

Military  Grid  Reference  System 

MLS 

Microwave  Landing  System 

MLV 

Medium  Launch  Vehicle  (e.g.,  Delta  II) 

MMD 

Mean  Mission  Duration 

MP 

Manpack 

MPS 

Meters  per  Second 

MS 

Monitor  Station 

MSB 

Most  Significant  Bit 

MSL 

Mean  Sea  Level 

MSS 

Mobile  Satellite  Service 

MTBF 

Mean  Time  Between  Failures 

MTBM 

Mean  Time  Between  Maintenance 

MVUE 

Man/Vehicular  User  Equipment 

NAD-27 

North  American  Datum,  1927 

NASA 

National  Aeronautics  and  Space  Administration 

NATO 

North  Atlantic  Treaty  Organization 

NAV 

Navigation 

NBS 

National  Bureau  of  Standards 

NDB 

Non-Directional  Beacon 

NHTSA 

National  Highway  Traffic  Safety  Administration 

nm 

nautical  miles 

NOTAMS 

Notice  to  Airmen 

NSA 

National  Security  Administration 

nsec 

nanosecond 

NTDS 

Naval  Tactical  Data  System 

OBCP 

On-Board  Computer  Program 
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ACRONYM 

ocs 

OdBI 

OMB 

OPS 

OPSCAP 

ORMS 

OSD 

P 

P-channel 

P-code 

PDOP 

PL 

PLL 

PPS 

PRN,  PN 

PSE 

PSK 

RAJPO 

Rb 

RDSS 

RE  AC 

RF 

RFI 

RMS 

RNAV 

RNPC 

RPU 

RPV 

RSPA 

RSS 

RTCA 

RTCM 

S-band 

SA 

SAC 

SC-155 

SC-159 

SEP 

SGLS 

sigma 

SPS 

SS 

SS 

STANAG 

STOL 

STS 

SUNS 

SV 


DEFINITION _ 

Operational  Control  Segment  (Master  Control  Station) 

0  Decibels  (Unity  Gain)  -  The  radiation  pattern  gain  of  an  Isotropic  antenna. 

Office  of  Management  and  Budget 
Operations 

Operational  Status  and  Capability  Reporting  System 
OPSCAP  Reporting  and  Management  System 
Office  of  the  Secretary  of  Defense 
Precise 

Precision  code  channel 

Precision  code  -  provided  for  military  and  certain  other  users. 

Position  Dilution  of  Piecision 

Pseudolite 

Phase  Lock  Loop 

Precise  Positioning  Service  (GPS)  (see  P-code) 

Pseudo  Random  Noise,  Pseudo  Noise 
Peculiar  Support  Equipment 
Phase  Shift  Keying 

Range  Applications  Joint  Program  Office 
Rubidium  (Gas  Atomic  Standard  Clock) 

Radiodetermination  Satellite  Service 

Reaction  Time 

Radio  Frequency 

Radio  Frequency  Interference 

Root  Mean  Square 

Area  Navigation 

Required  Navigation  Performance  Capability 
Receiver  Processing  Unit 
Remotely  Piloted  Vehicle 

Research  and  Special  Programs  Administration  of  DOT 
Root  Sum  Squared 

Radio  Technical  Commission  for  Aeronautics 
Radio  Technical  Commission  for  Maritime  Services 
Microwave  frequency  band,  about  2-4  GHz 
Selective  Availability 
Strategic  Air  Command 

RTCA  Special  Committee  on  future  CNS  for  aviation 

RTCA  Special  Committee  to  set  minimum  aviation  system  performance  standards  for  GPS 

Spherical  Error  Precision 

Space-Ground  Link,  S-Band 

Standard  Deviation 

Standard  Positioning  Service  (GPS) 

Space  Segment 
Submarine 

Standardization  Agreement  (NATO) 

Short  Take-off  and  Landing 

Space  Transportation  System  (space  shuttle) 

Small  Unit  Navigation  System 
Space  Vehicle 
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ACRONYM  DEFINITION _ 


TAC  Tactical  Air  Command 

TACAN  Tactical  Air  Navigation  System 

TBD  To  Be  Determined 

TBS  To  Be  Supplied 

TD  Tokyo  Datum 

TDMA  Time  Division  Multiple  Access 

TDOP  Time  Dilution  of  Precision 

TEMP  Test  and  Evaluation  Master  Plan 

TLM  Telemetry 

TOW  Time  of  Week 

TSPI  Time,  Space,  Position  Information 

TT&C  Tracking,  Telemetry,  and  Control 

TTFF  Time  to  First  Fix 

TTSF  Time  to  Subsequent  Fix 

UE  User  Equipment 

UERE  User  Equivalent  Range  Error 

UMTA  Urban  Mass  Transit  Administration 

URA  User  Range  Accuracy 

URE  User  Range  Error 

US  User  Segment 

USNO  U.S.  Naval  Observatory 

UTC  Universal  Time  Coordinated 

VAFB  Vandenburg  Air  Force  Base 

VDOP  Vertical  Dilution  of  Precision 

VHF  Very  High  Frequency 

VLBI  Very  Long  Baseline  Interferometry 

VLF  Very  Low  Frequency 

VOR  VHF  Omni-Range  Navigation  System 

VPA  Vehicle  Power  Adapter 

VTOL  Vertical  Takeoff  and  Landing 

W.R.T.  With  respect  to 

WARC  World  Administrative  Radio  Conference 

WDOP  Weighted  Dilution  of  Precision 

WGS  World  Geodetic  System  (1984  and  72) 

WN  Week  Number 

YPG  Yuma  Proving  Ground 
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